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Abstract: The UK higher education has been one of the top destinations for international
students over the last few decades, and it is beneficial to the UK local and national economy.
However, recent changes of the governmental policies on the way UK universities are funded and
the recession that still affects economies around the world have left many universities around the
UK at financial survival risk. With relatively limited access to reduced research funds, student
recruitment has a vital importance for most universities. It has been well established in the literature
that academic reputation and the level of services have the most significant impact on national
and international students. Thus, universities, to maintain their market share, must spend much
energy and resources to improve the level of services offered to their students. The recently
introduced National Student Survey (NSS) has become one of the most important metrics to assess
student satisfaction that influences directly the university league tables and the Teaching Excellence
Framework (TEF), which in turn effects international and national student recruitment. It is not
surprising that underpinning student satisfaction has become the major target of UK universities.
Therefore, a research investigation has been carried out to identify the most influential factors
that comprise to the decision of overall satisfaction for the students studying Science, Technology,
Engineering and Mathematics (STEM) subjects. On this purpose, a detailed statistical analysis was
carried out on the NSS results and it was concluded that there is strong evidence, that “teaching” and
“organisation and management” are the vital influential factors on the overall satisfaction of students.
Keywords: statistics; national student survey; student satisfaction
1. Introduction
The UK higher education has been one of the top destinations for international students over
the last few decades, and the benefit to the UK local and national economy has been well reported in
the literature [1,2]. According to Higher Education Statistics Agency (HESA) for the academic year
AY2011/2012 [3], more than 435,000 non-UK students preferred UK universities for their studies with
an estimated direct and indirect contribution to the UK economy of £8 billion [4].
However, the recent changes of the governmental policies in the way universities are funded
completely changed the higher education landscape. Most of the UK higher education institutions have
increased their tuition fees from £3000 to £9000 over the last three years. This increase in the tuition
Educ. Sci. 2020, 10, 378; doi:10.3390/educsci10120378 www.mdpi.com/journal/education
Educ. Sci. 2020, 10, 378 2 of 22
fees, along with the global recession resulted to a significant reduction of national and international
student recruitment. Universities across the UK experienced a sharp drop of student recruitment number.
UCAS (2012) [5] reported that UK applicants reduced by approximately 8% between 2011 and 2012 while
applications from EU prospective students fell in 2012 by approximately −12.4%.
This reduction in student recruitment had an immediate effect on the financial sustainability of
many universities and departments across the UK. According to University and College Union [6],
many universities and departments will face financial and survival risk because of the recent
governmental changes to university funding. Among these, four universities will face very high
risk while 45 universities across the UK will face high to high/medium risk.
The relatively new introduced National Student Survey (NSS) along with the increased university
tuition fees, elevated the expectation of the students (customers) to expect more and request better
services from the academic staff [7,8]. The NSS report plays a crucial role in both student recruitment
and also university rankings which also indirectly influences student recruitment. Research works
published by Roberts, Thomson, and Bell, Adrian and Brooks [9,10] indicate that university rankings
has been significantly considered from new applicants both nationally and internationally and therefore
plays a significant role in student recruitment.
Consequently, this case study proposes to examine the National Student Survey (NSS) database
with aim to “decode” the leading factors for student’s satisfaction that then enable higher education
providers to invest in these in order to attract more students to their institutions. From a parallel
viewpoint, many retail industries use various methods to adhere to their customer’s voice by looking
into the feedback provided about their products and services, thus the voice of the student is eminent
for this purpose.
The NSS, which is the focus of this paper, helps us to investigate and understand the mentality of
students in higher education institutions in the UK. The statistical aspect helps us to conclude and
decide which factor is the most influential for student satisfaction during the period of study in their
respective courses. Since there is a very broad range of subjects and combinations taught at different
universities, this study only focuses on the students pursuing a degree associated with STEM (Science,
Technology, Engineering and Mathematics) whilst simultaneously comparing these with Modern and
Redbrick Universities. It is specified that Redbrick Universities are the universities founded in major
industrial cities in England during the 19th century.
2. Literature Review
According to Coulter et al. [11], satisfaction is a feeling someone has to describe contentment or
disappointment upon comparing the perceived performance of a product with the expected product
performance. Within the context of this study, Ramsden qualified that ‘students do not have a right
to be satisfied’ [12], yet university rankings play a vital role for the students decision to enter higher
education and hence the NSS consequently must have an impact on them [13,14]. Students’ satisfaction
and engagement have not yet been critically analysed [15], allowing for a scope in further research.
Accentuating the necessity to evaluate the NSS results much deeper the response to the research
question of this study, that being epitomising the most influential factor of student satisfaction as
perceived by the student voice, would enrich the current literature and perhaps aid to develop an
improved education service in the future [16,17].
Students are also often addressed as ‘customers’ who help the economy and, in view of this, allow
for an affiliation to the customers in retail industry [18]. ‘Customer satisfaction’ plays an important role in
retail industries [19]. Hence, this study connects customer satisfaction of the retail industry to the student
satisfaction output from the NSS results. Feedback from the students are considered valued information
for the universities to use improve and develop for future generations [20]. Developing good educational
attitudes for staff and students will be fruitful in the future to yield extraordinary outcomes and that
can be done by assessing the student feedback [21,22]. Examination of customer satisfaction differs
from each company [23]. Similarly, some institutions change their focus according to the NSS results
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published to grow and to protect some areas of provisions [24]. Students are the ‘primary customers’ for
the universities in the UK even before they pay their tuition fees to their universities [25]. Customers’
loyalty and service operation are very important factors for the retail networks in general and this is done
by analysing and improving the satisfaction they receive from the services provided [26]. The idea is that
both sectors ultimate goal is to offer better services to their customers and to keep their business chain
growing. The students mainly see the NSS and consider this survey before actually applying to study any
course. The ranking of the university and the previous experiences of the students is thus very important
in selecting the universities [27].
The companies use qualitative methods such as customer satisfaction survey, customer satisfaction
score, net promoter score, customer effort score and social media monitoring to analyse the
satisfaction [28]. This study finds numerical results based on the NSS which are accordingly reliable
for the universities. Rankings of the universities play an important role in increasing student demand
and earn revenue [29].Student satisfaction is a path for the universities where a competitive advantage
can be obtained [30]. There may be low response rates on some questions by the students and so it
is also necessary for the universities to research as to why some students do not opt to answer the
questionnaires and in addition make sure that as many students as possible participate in the survey [31].
The educators should always be voluntarily involved in analysing the student feedback by conducting
a smaller survey in class before they answer any other bigger questionnaires [32,33]. In comparison
to Redbrick Universities, those established during the 19th century, the Modern Universities are those
founded after 1992 [34].
The National Student Survey (NSS) was established in 2005 to analyse student satisfaction and
experience of final year undergraduate students in the UK. After abolishing previous methods of
examining student satisfaction, the NSS was then formed to help understand the students’ encounters
with more efficacy [35]. It is a questionnaire with 27 questions and each question has a scale from 1 to
5, where 5 is considered as the ‘most satisfied’ option in this survey (Appendix A). Table 1 summarises
the different factors, scales as they defined by the NSS.
Other Scales assessed by the NSS include the following scales: learning opportunities, learning
resources, learning community and student voice. However, these have not been considered in this
study as they do not contribute to rankings or TEF positions.
Table 1. Factors considered and their respective question number representation within the survey.
Scale Category Questions
1 The teaching in my course
1. Staff are good at explaining things.
2. Staff have made the subject interesting.
3. The course is intellectually stimulating.
4. My course has challenged me to achieve my best work.
2 Learning Opportunities
5. My course has provided me with opportunities to explore ideas or concepts
in depth.
6. My course has provided me with opportunities to bring information and ideas
together from different topics
7. My course has provided me with opportunities to apply what I have learnt.
3 Assessment and Feedback
8. The criteria used in marking have been clear in advance.
9. Marking and assessment has been fair.
10. Feedback on my work has been timely.
11. I have received helpful comments on my work
4 Academic Support
12. I have been able to contact staff when I needed to.
13. I have received sufficient advice and guidance in relation to my course.
14. Good advice was available when I needed to make study choices on my course.
5 Organisation and management
15. The course is well organised and is running smoothly.
16. The timetable works efficiently for me.
17. Any changes in the course or teaching have been communicated effectively.
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Table 1. Cont.
Scale Category Questions
6 Learning Resources
18. The IT resources and facilities provided have supported my learning well.
19. The library resources (e.g., books, online services and learning spaces) have
supported my learning well
20. I have been able to access course-specific resources (e.g., equipment, facilities,
software, collections) when I needed to.
7 Learning Community
21. I feel part of a community of staff and students.
22. I have had the right opportunities to work with other students as part of my course
8 Student Voice
23. I have had the right opportunities to provide feedback on my course.
24. Staff value students’ views and opinions about the course.
25. It is clear how students’ feedback on the course has been acted on.
26. The students’ union (association or guild) effectively represents students’
academic interest.
27. Overall, I am satisfied with the quality of the course.
3. Methodology
3.1. Research Approach
This paper begins with a literature review showcasing the importance of analysing customer
satisfaction to improve the economy of the country, whereby customer satisfaction in retail can be linked
to student satisfaction in education, solidifying the interest of the paper and marking the applicability
of the analysis. Data about each question of the NSS survey are collated using excel software and the
responses by the students studying different STEM courses, specifically civil engineering, building
and surveying, computer science and mathematics, are depicted initially using graphs. Using excel,
the relationship between the questions relative to that of Question 27 (overall satisfaction) is presented
in a bar charts and tables. These visibly show which universities have a relation between each question
and the overall satisfaction.
The following process was carried out in order to perform the analysis, as depicted in Figure 1.
Figure 1. Process used for this study at a glance.
3.2. Sampling Universities for the Analysis
To identify any potential differences between students with different A level performance, this case
study analyses a representative sample of universities from both Modern and Redbrick Universities
(Table 2).
The above universities were extracted out of all universities in the UK; in other words, it is a
sample taken from the whole population of institutions. For the benefit of the analysis of this study,
approximately 250 responses were taken for each subject from each university.
Although the main focus of the paper is on the “other universities” (i.e., Modern Universities),
data collated from Redbrick Universities are also used to provide a comprehensive comparison and
Educ. Sci. 2020, 10, 378 5 of 22
enhance the results of the study. The target group of universities analysed in this study are summarised
in Table 2, specifically for 2017, 2018 and 2019.
Table 2. The universities considered in this study.
Modern Universities Redbrick Universities
Angila Ruskin University Higher Corporation The University of Birmingham
University of Brighton University of Bristol
University of East London The University of Leeds
University of Greenwich The University of Liverpool
Kingston University The University of Manchester
London South Bank University University of Nottingham, The
The University of West London The University of Sheffield
3.3. Courses under Investigation
In addition, the sampled universities are then further examined by considering different STEM
courses. The courses under consideration are:
1. Civil Engineering
2. Building
3. Mathematics
4. Computer Science
It is acknowledged that there are many branches for the STEM subjects, but again only the above
catalytic subjects are considered so as to find evidence of the influential factor. The same method,
however, can be used and extended to other subjects, not only STEM related but also to any other field.
3.4. Software and Results Processing
NSS data were inputted into MATLAB, producing graphs for each question relative to Question
27, and this was done for validity and comparability reasons to the Excel findings, providing a strong
conclusion on the analysis of the data and aiding to find the most influential factors.
MATLAB was employed to produce measures of central tendency and dispersion of the data
(mean, median, standard deviation, etc.), calculations required to find the relationship between
the questions.
Analysis of the NSS data was also configured using R Studio, in order to strengthen the deductions
from the aforementioned software. The latter statistical package was used to produce diagrams for
each question relative to Question 27 (Overall Satisfaction question).
The graphs were plotted accordingly by each software and compared. Further, from the information
received from the depiction of the graphs, coefficients of regression for each question and Q27 (Overall
Satisfaction) were calculated with the objective being to find the trend in correlation. A value obtained
very close to 1 suggests a strong positive correlation between the two variables. Here, Q27 is considered
as the independent variable and the other questions are the dependent variables. The p values were
also found through the ‘data analysis’ option on Eexcel. These showed the relationship between the
variables and supported strongly the findings from the coefficient correlation and the earlier plotted
graphs. The t-tests performed in Excel gave a sound understanding regarding the means and variances.
All three software packages used different types of graphical representation of the raw data—bar
charts, histograms and tables—to interpret the relationship between the variables considered.
The regression analysis gave an improved appreciation about which questions had more influence
on the overall satisfaction of student experience. Finding the correlation coefficients aided to find the
relationship between each question and specifically Question 27. Correlation coefficient values close to
1 meant a strong relationship between the two considered variables, (each question and Q27) and a
smaller coefficient value implied a weak relationship among the variables. Similarly, p values were
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also calculated for the specific questions whereby p values less than both the significance levels 0.05
and 0.01 suggested a strong relationship amongst the questions versus the overall satisfaction of the
students. The confidence interval was also found for each question and analysed for both types of
universities. These intervals provide stronger evidence of where the true value lies.
3.5. Statistical Analysis Models and Justification
For the question to have an effect on the satisfaction, it is expected that the correlation coefficient
should have a value closer to 1 and the p values should be very small (less than both 0.05 and 0.01).
If these two conditions are satisfied, then we can conclude that that the questions under each factor
have an effect on the Q27 (overall satisfaction). Hence, forthcoming graphs show how many questions
under each factor have an effect on the satisfaction results. Variance is calculated with the formula
below [36]:
sxx = s2 =
1
(n− 1)
[ n
∑
i=1
(xi − x)2
]
The coefficient of correlation is found by using the following [37]:
r =
sxy√
sxx
√syy
Coefficient of Variation (CV) is also a term used to measure the dispersion. It is a unitless term.
It helps in analysing the relationship between the variables. The smaller is the CV, the better is the
validity of the outcome, that is the group is less variable and uniform. The formula is given by,
CV =
Mean
Standard Deviation
Effect size in statistics is said to be the measurement of magnitude of an event [38]. This topic is
usually connected with hypothesis testing used in statistics. As the above authors suggest, effect size
gives valid scientific evidence towards the analysis. In this study, it is calculated using the relation below,
e f f ect size =
Average o f Q27− Average o f other question
Average o f the standard deviations o f two questions considered
This is also used by Hedge and Olkin’s equation, which can be calculated is Excel [37].
Usually, the absolute effect size is considered when analysing the statistical aspect of the
variables [39]. This article also emphasises the importance of effect size. It is mostly used in discussions
related to statistics. The above authors also suggest that the effect size does not depend on the sample
size but the p value depends on it. Cohen’s d (effect size) is classified as follows:
1. small effect when the value is 0.2 or less;
2. medium effect when the value is 0.5 or less;
3. large effect when the value is 0.8 or less; and
4. very large effect when the value is 1.3 or less.
In this investigation, the idealistic scenario is to find an effect size with value that is within 0–0.5
(representing a small to medium effect) which shows a small effect size proving that the findings are
true. Cohen also suggested that, if the sample size is less than 50, a correction factor should be applied
to the found effect size, which is given by:
correction f actor =
N − 3
N − 2.25
√
N − 2
N
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4. Results
This study mainly focused on The National Student Survey conducted for the final year bachelor’s
degree students in the UK to find the most influential factor for the students’ overall satisfaction
studying STEM subjects. This survey plays a vital role in helping higher education organisations
to improve the satisfaction rate and increase the number of students in their respective institutions.
Only a few Redbrick and non-Redbrick Universities were considered as a sample out of the population
to analyse the trend and find relationships between the important Question 27 (Overall Satisfaction) for
2019, 2018 and 2017. A small sample of universities was considered for this study yet still producing an
idea of the trend that universities as a whole follow relative to students’ satisfaction. Large correlation
coefficients and low p values were initially used to find numerical evidence between the questions.
Furthermore, the questions which obeyed these conditions were analysed in greater depth with effect
size and the coefficient of variation as parameters. Out of the 27 questions, only 13 were considered
as directly impacting the students’ satisfaction rate and the other questions being already connected
to the university environment and facilities. The main factors considered in this study are teaching,
assessment and feedback, academic support and organization and management.
4.1. Graphical Representation
Figures 2–4 shown the correlation coefficients of each question considered with the overall
satisfaction question and the p values. They portray the factors affecting the overall satisfaction for
the three consecutive years for both types of universities. As the years goes by, Redbrick Universities
show evidence of having factors that influence the overall satisfaction. The main deductions for these
years being teaching and assessment and feedback are reasons that motivate students to answer the
NSS question on overall satisfaction (Q27).
Figure 2. Comparison of the factors between Redbrick and Modern Universities for 2019.
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Figure 3. Comparison of the factors between Redbrick and Modern Universities for 2018.
Figure 4. Comparison of the factors between Redbrick and Modern Universities for 2017.
4.2. Statistical Analysis
In this section, the statistical analysis adopted is graphically represented by bar charts and by
tabulating the correlation coefficients, p values and effect sizes for every year for the two university
type categories.
Modern Universities
(1) Civil Engineering
The presentation of these results begins with the focus on the civil engineering subject group in
Modern Universities. Statistical analysis was performed and the results are as shown below.
The questions with high correlation coefficients and very small p values are clearly visible in
Table 3, these showing the influence on the student satisfaction rate. Questions 2, 3, 09, 11, 13 and 15
have therefore an impact on satisfaction.
Question 2 (Staff have made the subject interesting) under the teaching factor has an effect size
of magnitude 0.41. Post the correcting factor, the effect size becomes 0.291, thus this is a small effect
on the means. The coefficient of variation is 0.056 (5.6%). The confidence interval for this question is
(−1.47, 0.651), where the true effect size lies within this range.
For Q03 (The course is intellectually stimulating), which again is part of the teaching factor,
the effect size is calculated as 0.335, and after the correction it becomes 0.238. This is considered as a
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small effect size. The Coefficient of variation is 0.043 (4.3%) and the confidence interval is (−0.72, 1.39).
This interval shows where the true effect size lies.
Table 3. Correlation coefficients, p values and effect sizes for the civil engineering group in Modern
Universities for 2017.
2017
Question Number Correlation Coefficient p Values Effect Size
1 0.8444 0.0168 0.321
2 0.9618 0.0005 −0.41
3 0.9199 0.0033 0.335
4 0.8726 0.0104 0.3
8 0.7958 0.0323 −0.4
9 0.9318 0.0022 −1.014
10 0.6228 0.1352 −1.2
11 0.8868 0.0078 −0.92
12 0.8037 0.0294 0.195
13 0.9831 0.0001 −0.35
15 0.9043 0.0052 −0.377
16 0.5563 0.1947 0.219
17 0.8039 0.0293 −0.37
The same analysis is performed for Q09 (Marking and assessment has been fair), which is under
the assessment and feedback factor, bringing an effect size of 1.014, whilst, with the correction factor,
it becomes 0.721, revealing a large effect size. The coefficient of variation is 0.081 (8.1%) and the
confidence interval at 5% significance level is (−2.127, 0.099).
On the other hand, Q11 (I have received helpful comments on my work) under the assessment
and feedback factor has an effect size of 0.92, yielding a value of 0.65 after the correction factor is
imposed. This is a large effect size on the means. The coefficient of variation is 0.087 (8.7%) and with a
95% confidence, it is said that the true effect size lies within the confidence interval (−2.03, 0.179).
Focusing on Q13 (I have received sufficient advice and guidance in relation to my course) under
the academic support feedback factor, the effect size is calculated as having a magnitude of 0.35.
Incorporating the correction factor, this value changes to 0.249, representing a small effect size. The CV
is 0.061 (6.1%) and the confidence interval from the table above is (−1.41, 0.7), where the true effect
size lies within this range.
Finally, in view of Q15 (The course is well organised and is running smoothly), which is a question
under the organisation and management factor, the effect size after the correction factor possesses a
value of 0.2683, which again shows a small effect size based upon Cohen’s criteria. The coefficient of
variation is found to be 0.043 (4.3%) and the confidence interval is (−1.434, 0.68), where the true effect
size lies within. This metric shows the influence that Q15 has on Q27. All questions have a small effect
size after the correction factor is applied, hence with certainty it is concluded that the findings are true.
For the same subject group within Modern Universities, but for 2018, the analysis shows that
Questions 1–3 and 15 have an influence on the student satisfaction as they posses large correlation
coefficients and very small p values. This can be clearly seen through the bar chart below, Figure 5.
Q01 (Staff are good at explaining things) has an effect size of 0.1679. After the correction factor,
it is 0.119. This is a small effect size and has a small effect between the means. The coefficient of
variation is 0.080 (8%). The confidence interval at significance level 0.05 is (−0.882, 1.2174), where the
true effect size lies. That is this effect size shows the influence of Q01 on Q27. This interval shows
where the true effect size for this question’s influence on Q27 lies on.
Q02 (Staff have made the subject interesting) is with an effect size is 0.189. After applying
correction factor, Cohen’s d is 0.134. Thus, it has a small effect size. The CV is 0.081 (8.1%).
The confidence interval from the table is (−1.239, 0.861), where the true effect size lies.
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The Q03 (The course is intellectually stimulating) has a Cohen’s d (effect size) of 0.493.
After correction factor it is 0.3508. This is also a small effect size. The coefficient of variation is
0.049 (4.9%). The confidence interval is (−0.57, 1.557), where the true effect size lies which shows the
effect on Q27 by Q03.
Finally, Q15 (The course is well organised and is running smoothly) has an effect size of 0.599.
After the correction factor, it is 0.426. This is still a small effect. The CV is 0.1698 (16.9%). The confidence
interval at 5% significance is (−1.67, 0.472), where the true effect size lies.
All the considered questions have a small effect size which shows that the findings done are true.
Figure 5. Depiction of correlation coefficients and p values (2018).
For 2019, Table 4, it is evident that Questions 4, 13, 15 and 17 are the ones that have an impact on
the student satisfaction. To distinguish between the questions with an influence on student satisfaction,
the analytics behind Question 4 is considered as a start.
Table 4. Correlation coefficients, p values and effect sizes for civil engineering group in Modern
Universities for 2019.
2019
Question Number Correlation Coefficient p Values Effect Size
1 0.8457 0.0165 −0.0620
2 0.8621 0.0126 −0.1396
3 0.7986 0.0313 0.4689
4 0.9616 0.0005 0.2460
8 0.7238 0.0659 −0.4117
9 0.5558 0.1951 −0.7685
10 0.7178 0.0693 −1.0057
11 0.7560 0.0493 −0.5984
12 0.8111 0.0268 0.4356
13 0.9198 0.0034 −0.0321
15 0.9574 0.0007 −0.7433
16 0.8721 0.1047 0.2714
17 0.8823 0.0086 −0.2151
The effect size of this question (My course has challenged me to achieve my best work) has
an effect size of 0.246 (small effect), which suggests that the means of Q04 and Q27 do not differ
by 0.2 standard deviation and thus have a trivial difference. That is, Q04 has a small effect to Q27.
The coefficient of variation is low compared to other questions, 0.068 (6.8%), hence this group is
less variable. In addition, at 0.05 significance, the confidence interval is found to be (−0.81, 1.298),
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where the true effect size lies within this range. After applying the correction factor, Cohen’s d is 0.175,
which is still a small effect size.
For Q13 (I have received sufficient advice and guidance in relation to my course), the effect size is
−0.03, but the absolute of this is considered so as to see simply the magnitude of the effect size. A very
small effect (0.03) exemplifies a very small difference. Further, the coefficient of variation is calculated
as 0.079 (7.9%) and the 95% confidence interval level as (−1.08, 1.016), showing that true effect size
(the influence on Q27) lies within the range. Upon including the correction factor, the effect size for
Q13 is 0.021, which is again a very small effect size.
For Q15 (The course is well organised and is running smoothly), the absolute of the effect size of
value 0.743 is considered. This shows that it has a large effect size and the difference between means
are also large. The CV for Q15 is 0.158 (15.8%). This shows that the CV is large in comparison to the
questions considered, thus this group is more variable and less uniform. The confidence interval found
is (−1.827, 0.34), showing that the effect size lies between this range. Including the correction factor,
Cohen’s d is now 0.528799, representing a medium effect size.
For Q17 (Any changes in the course or teaching have been communicated effectively), the absolute
value is 0.22, which implies that it has a small effect between the two groups considered. The CV is
0.141 (14.1%). The confidence interval at 5% significance is (−1.27, 0.836), where the true effect size lies.
The effect size post applying the correction factor is 0.1565, and it is a small effect.
(2) Building
The next subject group to be considered within this paper is the Building subject group for
the Modern University type category. This includes the general building courses delivered by all
universities at hand. Filtering from the large available data, statistical analysis was performed,
and Figures 6–8 summarise the correlation coefficients and p values for the Building subject group for
2017, 2018 and 2019, respectively.
Figure 6. Depiction of correlation coefficients and p values (2017).
Figure 7. Depiction of correlation coefficients and p values (2018).
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Figure 8. Depiction of correlation coefficients and p values (2019).
(3) Computer Science
Figure 9 represents a summary of the statistical analysis findings for the computer science subject
group for Modern Universities in 2017, 2018 and 2019, respectively.
Figure 9. Figure summarising the correlation coefficients and p values for the Computer science group
at Modern Universities for 2017, 2018 and 2019, respectively.
(4) Mathematics
The results of the statistical analysis tools employed within this paper, for the last STEM subject
group, Mathematics, for the Modern University category and for the respective years of interest, are
tabulated and presented in Table 5.
Table 5. Correlation coefficients, p values and effect sizes for mathematics group in Modern Universities
for 2017, 2018 and 2019.
2017 2018 2019
No. Coefficients p Values Effect Size Coefficients p Values Effect Size Coefficients p Values Effect Size
1 0.8239 0.3836 −0.266 0.042 0.9732 −1.93 0.8674 0.3316 −0.793
2 0.9563 0.1888 −1.02 0.1627 0.896 −6.705 0.2546 0.8361 −2.281
3 0.9896 0.0921 0.067 0.8225 0.3852 0.2725 0.9652 0.1684 −0.340
4 0.87 0.3282 −0.227 0.0092 0.9941 −1.03 0.6296 0.5665 −0.508
8 0.9737 0.1462 −1.091 0.9999 0.0072 −5.073 0.0403 0.9744 −2.779
9 0.3699 0.7588 −0.668 0.8889 0.3029 −2.32 1 0.0036 −2.314
10 0.5757 0.6095 −0.93 0.1804 0.8846 −3.97 0.9726 0.1494 −0.660
11 0.3699 0.7588 −0.91 0.5836 0.6033 −3.8 0.4244 0.7209 −2.212
12 0.4226 0.7222 0.934 0.2683 0.8271 1.448 0.9774 0.1356 2.294
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Table 5. Cont.
2017 2018 2019
No. Coefficients p Values Effect Size Coefficients p Values Effect Size Coefficients p Values Effect Size
13 0.9348 0.2312 −0.2 0.9571 0.1872 −1.911 0.2734 0.8237 −1.173
15 0.9478 0.2066 −0.3 0.8803 0.3147 −2.69 0.8546 0.3477 −1.220
16 0.9 0.2871 −0.32 0.6411 0.5569 −0.299 0.9565 0.1884 −0.708
17 0.994 0.0696 0.302 0.3841 0.7491 −2.41 0.6139 0.5792 −0.249
For 2017, the results indicate that no question agreed with having both high correlation coefficients
and very low p values (at both significance levels 0.01 and 0.05).
Gradually, in 2018, the mathematics group showed signs of improvement where it appears that
Question 8 has evidence of having an influence on the overall satisfaction.
In 2019, only Question 9 has an impact on the student satisfaction analysis, as shown in the table
with the high correlation coefficient near to unity and the very low p value.
Redbrick Universities
This section comprises a similar analysis but implemented on Redbrick Universities, for all four
group subjects. Moreover, the final results accumulated are explained below.
(1) Civil Engineering
Comparative yearly analysis of the data showed that only in 2019 two specific questions showed
evidence of influence, whereas, in 2017 and 2018, no questions had influence for the civil engineering
subject group for Redbrick Universities. This can be seen by the low values of the correlation coefficient
and the p values depicted in Figure 10. These values and hence deductions are also supported by the
effect size that accompany each question for the stated years.
Figure 10. Figure summarising the correlation coefficients and p values for the Civil Engineering
subject group at Redbrick Universities for 2017, 2018 and 2019, respectively.
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(2) Building
Out of the list of Redbrick Universities considered, only two of the universities provide Building
as a course. Thus, it is very difficult to analyse only two universities as the number is not enough to
calculate the correlation coefficients and the p values for all three years of 2019, 2018 and 2017.
(3) Computer Science
For this subject group, only for 2018 and 2019, there is clear evidence of strong relationships
between some of the questions considered. The questions that are influential towards the students’
overall satisfaction can be seen in Table 6, whereby high correlation coefficient values and low p values
are evident for the above stated years.
Table 6. Correlation coefficients, p values and effect sizes for Computer Science subject group at
Redbrick Universities for 2017, 2018 and 2019.
2017 2018 2019
No. Coefficient p Values Effect Size Coefficients p Values Effect Size Coefficients p Values Effect Size
1 0.248 0.688 −3.331 0.794 0.059 −1.337 0.799 0.031 −0.476
2 0.869 0.056 −5.952 0.542 0.266 −1.850 0.168 0.719 −0.997
3 0.700 0.188 0.612 0.709 0.115 0.818 0.503 0.250 0.931
4 0.800 0.104 −1.423 0.764 0.077 −0.764 0.239 0.605 −0.249
8 0.301 0.622 −2.835 0.877 0.022 −2.569 0.541 0.209 −1.814
9 0.256 0.678 −3.245 0.704 0.118 −2.597 0.718 0.069 −1.443
10 0.127 0.838 −3.101 0.442 0.380 −3.211 0.863 0.012 −1.972
11 0.095 0.880 −3.833 0.772 0.072 −3.300 0.591 0.162 −2.402
12 0.757 0.138 2.303 0.964 0.002 1.390 0.752 0.051 0.874
13 0.835 0.078 −2.050 0.936 0.006 −1.006 0.815 0.025 −1.013
15 0.365 0.546 −2.705 0.601 0.207 −2.568 0.767 0.044 −1.614
16 0.411 0.492 −2.646 0.316 0.542 −1.584 0.926 0.003 −0.780
17 0.270 0.661 −1.606 0.615 0.194 −1.066 0.910 0.004 −0.331
(4) Mathematics
Performing the statistical analysis adopted throughout the study, it is deduced that, for Redbrick
Universities under this subject group, only one question i 2018 and one question in 2019 show an
influence on the overall satisfaction of students. Figure 11 portrays the questions with the high peaked
correlation coefficient value and simultaneously the low p values.
Figure 11. Figure summarising the correlation coefficients and p values for the Mathematics subject
group at Redbrick Universities for 2017, 2018 and 2019, respectively.
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5. Discussion
In 2019, it was found that the Building group considered in Modern Universities had shown
evidence that, out of the 12 questions considered for the analysis, 10 questions clearly indicated as
having an influence on the overall satisfaction question. Those are related to the factors ‘teaching’
(Q02–Q04), ‘Assessment and feedback’ (Q08–Q11), ‘Academic support’ (Q13) and ’organisation and
management’ (Q15 and Q17). Students used these questions to answer Question 27. That is, they used
at least one question from each factor considered in this study. However, Redbrick Universities
clearly did not show any evidence towards having a relationship towards Q27, as shown in the
study. For the Computer science group, findings showed evidence of using eight questions out of
the 17 to answer Q27. They are also related to the factors teaching, assessment and feedback and
organisation and management (Q02, Q03, Q10, Q11, Q13, Q15, Q16 and Q17). These are also under all
the factors considered. However, in Redbrick Universities, only Q16 and Q17, which are under the
factor organisation and management, supported an influence on the overall satisfaction of the students.
Both these types of universities have ‘The timetable works efficiently for me’ (Q16) and ‘Any changes
in the course or teaching have been communicated effectively’ (Q17) as common questions and this
shows the importance of organisation and management factor through the view point of the computer
science students. On the other hand, Civil Engineering subject group only showed four questions (Q04,
Q13, Q15 and Q17) which are linked to teaching and organisation and management again having an
influence on Q27 and mainly under the factors Academic support, organisation and management.
In view of the Redbrick Universities, only two questions (Q01 and Q03—teaching) played a vital
part in the influence of student satisfaction during 2019. This shows the clear gap between the Redbrick
and the other universities under consideration. Finally, the maths group for Modern Universities
showed evidence of only ‘Marking and assessment have been fair’ (Q09) part of the ‘Assessment
and feedback’ having an impact when answering the overall satisfaction, and correspondingly for
the Redbrick Universities it was only Q04 (My course has challenged me to achieve my best work).
This shows the different expectations of students for each type of university. All questions under
this year possessed a small effect size, thus providing a numerical value that would support that the
findings are true.
In 2018, Civil Engineering subject category for Modern Universities provides evidence of four
questions (Q01–Q03 (teaching) and Q15 (organisation and management)) having a connection to Q27.
Out of these, three of them are under the teaching factor. However, Redbrick Universities did not show
any questions having an impact on deciding on the overall satisfaction. Next, for the Building group in
non-Redbrick institutions, three questions (Q03, Q04 and Q15) relating to ‘teaching’ and ‘organisation
and management’ factors showed clear relationships to Q27. However, students from Redbrick
Universities, yet again, did not support strongly any of these questions, allowing for the deduction
that there was not enough evidence to show the impact between the questions. The computer science
students at non-Redbrick education providers also supported that Q03, Q04 and Q15 have impacts on
the overall satisfaction, and, moreover, for the students studying at Redbrick Universities, Q12 and Q13
(Academic support) portrayed an influence on Q27, thus clearly showing the importance of teaching
for students in non-Redbrick Universities and the necessity of sound academic support for students at
Redbrick Universities.
The mathematics subject group at Modern Universities however showed evidence of Q08 (The
criteria used in marking have been clear in advance) having an impact on the satisfaction rate whilst the
opinions of students at Redbrick Universities support that Q02 (Staff have made the subject interesting)
has a strong impact on Q27.
For 2017, it can be seen that the Computer Science group at Modern Universities showed
Q01–Q04 (teaching), Q08–Q11 (assessment and feedback), Q13 (academic support) and Q15 and
Q17 (organisation and management) as having a positive strong relationship between the questions
but the analysis undertaken for Redbrick Universities did not convey any evidence of questions
having an influence on the overall satisfaction. The civil group at Modern showed that Q02
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and Q03 (teaching), Q09 and Q11 (assessment and feedback), Q13 (academic support ) and Q15
(organisation and management) provided proof of having an effect on overall satisfaction, however
the analysis for Redbrick institutions did not produce any evidence of questions having an impact on
students’ satisfaction.
The results for the Building subject category for Modern Universities provided only ‘I have
received sufficient advice and guidance in relation to my course’ (Q13) as having a connection towards
Q27, but the analogous subject group at Redbrick Universities did not show any evidence of any
questions having an influence on the overall satisfaction. In 2017, the mathematics degrees under both
Modern and Redbrick providers did not justify any questions as to have an impact on the overall
student satisfaction.
6. Conclusions
The NSS is an evergreen topic whereby its aftermath and the perceptions of students should be
taken into consideration for the healthy running of any university. In some literature, authors refer
to students as ‘customers’ and the education sector as a ‘business’ and that universities would do
anything to increase their student intake number in order to get a large revenue [26]. Additionally,
students also acknowledge the importance of university degrees [15]. Hence, the analysis entailed
within this paper provides a wider viewpoint on how to encourage more students to continue their
studies in higher education. The findings in this study give detailed options to improve the students’
satisfaction rate. The rankings of the institutions in the league tables might be considered as a condition
for some students who wish to pursue their studies [14]. The NSS helps universities to think and
ponder about the results and elevate the level of services and facilities for the betterment of the students.
Therefore, the findings that stem from the analysis in this paper provide a vision to the universities,
numerically evidenced, as to what features must be addressed in order to enhance student satisfaction.
In addition, it is said that the data from the NSS survey are accurate, thus exemplifying the significance
of the results obtained here within providing reliable information for all type of universities [18].
The results obtained from The National Student Survey have not before been analysed critically,
but this paper focuses on statistical analysis of the data obtained, giving clear suggestions to the
universities and higher education providers about the overall satisfaction of their students. This study
has delivered methods for the universities to analyse and improve students’ satisfaction rate with the
ultimate aim of providing them with a good education. The numerical values calculated for each year
shows the impact of each factor considered on the students’ satisfaction rate.
During 2017–2019, upon considering the Modern Universities, the results in this study indicated
that there was a strong positive relationship between the overall satisfaction and the factors teaching
(Q01–Q04) and organization and management (Q15–Q17). This outcome enforces that the delivery
of a course plays an integral part in the education for the students and makes them a part of the
learning environment [22]. The statistical analysis performed in this study clearly shows that the
aforementioned questions have an impact on students overall satisfaction (Q27). This shows that,
although there are other factors involved in the study affecting Q27, only these two specific factors
stood out, allowing for the stipulation that students still prefer the teaching factor including lecturers,
facilities and teaching techniques to amount for their overall satisfaction and also the organisation
of the course factor, which in turn affects the student’s time during their studies. Universities thus
increase their efforts and time in teaching in order to improve the overall scores [10], allowing students
to value teaching and gain advice by experienced educators [7,8]. Although in 2017 for Redbrick
Universities no evidence can be found of questions having an impact towards the overall satisfaction,
the subsequent years, 2018 and 2019, showed evidence of having strong correlation with “teaching”
and “organisation and management”, factors similar to the outcome of the Modern Universities.
This implies that students studying at these type of universities also seem to prefer the same factors,
exemplifying these needs for overall satisfaction.
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The NSS plays an important role in helping the higher education providers to analyse and improve
students’ satisfaction rate. This study will help the NSS to understand the students and what they
expect from the universities. Many universities carry out internal surveys to improve the satisfaction
rate systematically, before the students have the opportunity to respond to the NSS [33]. The techniques
used here can be used by the survey creators and perhaps even guide them to include more factors that
might trigger students’ decision on overall satisfaction, hence help the education sector of the country
as a whole. NSS will be able to attain a wider explanation on what factors should be deliberated even
further in order to help universities provide a better educational service. It may also pave the way to
in turn attract more students to higher education sector from different backgrounds.
In conclusion, the analysis performed in this study from the data collected from the National
Student Survey reveals that there is clear and reliable evidence for both university groups that their
students consider the factors teaching and organisation management, as to have a greater influence
in their overall satisfaction of a better learning experience. This study has also shown that, despite
what group of universities students are graduating from, in general, students in higher education
institutions want good teaching and a good organisation of their chosen degree program. Most of the
students still consider good teaching practice as one of the main influence in answering Q27 even with
the major developments in the technological aspect of the education system. Regardless of the many
new discoveries and inventions towards the field of science and education nowadays, students still
value teaching and the importance of the organisation of the course when investing their money and
efforts towards their chosen degree path.
7. Suggestions for Future Research
The statistical techniques and methods used to find the influential factor for overall satisfaction
has been the theme for this study. Therefore, this study can be used not only by the education sector
but also by other sectors such as finance, business and healthcare to find relationships between any
two variables set by them.
Many businesses and companies spend a lot of money to know about customer satisfaction with
their products or services. Most of them introduce a questionnaire to the customers and get feedback
from it and analyse the data through charts. They use these charts through presentations, etc. to
understand the satisfaction of customers and how to develop the products sold accordingly. However,
this study provides clear details and methods to find the satisfaction rate of students, which in this
case can be derived and used in other fields other than education to receive a broad vision about the
preferences of the customers or consumers.
Businesses such as supermarkets or even financial companies can use this analysis to tackle large
amounts of data in order to find out more about their customer satisfaction or employment satisfaction,
improving in turn their business by increasing revenue, which could even perhaps impact the economy
of the country. The statistical techniques used in this study can be applied to the business sector so as
to obtain valid numerical evidence to form reliable conclusions and thereby use the results to improve
customer satisfaction.
Healthcare sectors can use these methods to identify any drawbacks in the care they provide for
the patients. For example, increase comfort levels of patients by improving facilities, improving waiting
times, etc. by analysing the factors affecting them. The methods in this study can be applied to analyse
patients, satisfaction rate and help the health institutes to develop their service that they provide.
The transport sector can also use the statistical analysis entailed within this paper to find out
about passenger satisfaction rates in trains, buses, subways or aircrafts. This analysis could further
provide companies with a wider insight to the problems hindering the smooth running of a company,
such as waiting periods, cancellations, delays and hence can aid to improve these issues and provoke
the company to act accordingly, allowing in return improvements to the customer satisfaction rates.
Educ. Sci. 2020, 10, 378 18 of 22
These are merely a few of the sectors that the analysis of this study can be applied to. The methods
in this study can provide assistance in finding and developing satisfaction rates for ‘customers’ and in
response perhaps even contribute to the development of the economy of the country.
Author Contributions: Conceptualisation, K.P. and A.S.; Methodology, A.S. and K.P.; Software, B.P.; Validation,
A.S. and B.P.; Formal analysis, all authors; Investigation, all authors; Resources, K.P. and B.P.; Data curation,
B.P.; Writing—original draft preparation, B.P. and A.S.; Writing—review and editing, All authors; Visualisation,
A.S. and B.P.; and Supervisors, A.S. and K.P. All authors have read and agreed to the published version of
the manuscript.
Funding: This research received no external funding.
Conflicts of Interest: The authors declare no conflict of interest
Abbreviations
The following abbreviations are used in this manuscript:
NSS National Student Survey
STEM Science, technology, engineering and mathematics
Appendix A
Appendix A.1
The National Student Survey Questionnaire (Office for Students Website and Readkong website)
Teaching
1. Staff are good at explaining things.
2. Staff have made the subject interesting.
3. The course is intellectually stimulating.
4. My course has challenged me to achieve my best work.
Learning Opportunities
5. My course has provided me with opportunities to explore ideas or concepts in depth.
6. My course has provided me with opportunities to bring information and ideas together from
different topics.
7. My course has provided me with opportunities to apply what I have learnt.
Assessment and Feedback
8. The criteria used in marking have been clear in advance.
9. Marking and assessment has been fair.
10. Feedback on my work has been timely.
11. I have received helpful comments on my work.
Academic support
12. I have been able to contact staff when I needed to.
13. I have received sufficient advice and guidance in relation to my course.
14. Good advice was available when I needed to make study choices on my course.
Organisation and management
15. The course is well organised and is running smoothly.
16. The timetable works efficiently for me.
17. Any changes in the course or teaching have been communicated effectively.
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Learning resources
18. The IT resources and facilities provided have supported my learning well.
19. The library resources (e.g., books, online services and learning spaces) have supported my
learning well.
20. I have been able to access course-specific resources (e.g., equipment, facilities, software,
collections) when I needed to.
Learning community
21. I feel part of a community of staff and students.
22. I have had the right opportunities to work with other students as part of my course.
Student voice
23. I have had the right opportunities to provide feedback on my course.
24. Staff value students’ views and opinions about the course.
25. It is clear how students’ feedback on the course has been acted on.
26. The students’ union (association or guild) effectively represents students’ academic interest.
27. Overall, I am satisfied with the quality of the course.
28. Looking back on the experience, are there any particularly positive or negative aspects you
would like to highlight?
Questions for students studying NHS subjects Practice placements
29. I received sufficient preparatory information prior to my placement(s).
30. I was allocated placement(s) suitable for my course.
31. I received appropriate supervision on placement(s).
32. I was given opportunities to meet my required practice learning outcomes/competences.
33. My contribution during placement(s) as part of the clinical team was valued.
34. My practice supervisor(s) understood how my placement(s) related to the broader requirements
of my course.
Please note that students will be asked to respond to the practice placement questions outlined
above; however, they will be included before Question 27 (although for the purposes of this guidance
they are listed afterwards).
Questions for students studying degree apprenticeships Degree apprenticeships
1. How satisfied or dissatisfied are you with the advice you have been given about what you can
do after this training programme? (Likert 0–10 with 0 labelled ‘very dissatisfied’ and 10 labelled ‘very
satisfied’. Include ‘Does not apply’ option)
2. How likely is it that you would recommend the college or organisation that provides your
learning to friends or family? (Extremely likely; Likely; Neither likely nor unlikely; Unlikely; Extremely
unlikely; Does not apply)
3. Why did you choose to do the training programme? (Tick all that apply).
To gain skills and knowledge
To get a qualification
To meet people and make new friends
For personal interest or pleasure
To help me take part in social activities
To help me get into work It is needed for my work
To improve my health or well-being
To progress onto another course or higher education
To help other people Other reason
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4. What was the main reason for choosing to do the training programme? (Tick one only)
To gain skills and knowledge
To get a qualification
To meet people and make new friends
For personal interest or pleasure
To help me take part in social activities
To help me get into work It is needed for my work
To improve my health or well-being To progress onto another course or higher education
To help other people Other reason
5. Which of the following do you think will apply when you have finished your training
programme? (Tick all that apply)
I’ll have more skills or knowledge
I’ll have gained a qualification
I’ll have made new friends
I’ll be more confident
I’ll be more likely to take part in social activities
I’ll be more likely to get into work
I’ll be more likely to progress at work
My health or well-being will have improved
I’ll be more likely to progress onto another course or higher education
I’ll be more able to help other people
None of the above
6. What do you think will be the main outcome of taking the training programme? (Tick one only)
I’ll have more skills or knowledge
I’ll have gained a qualification
I’ll have made new friends
I’ll be more confident
I’ll be more likely to take part in social activities
I’ll be more likely to get into work
I’ll be more likely to progress at work
My health or well-being will have improved
I’ll be more likely to progress onto another course or higher education
I’ll be more able to help other people
None of the above
These questions will be included after the optional banks (although for the purposes of this
guidance they are listed before).
Marketing question: What prompted you to complete the National Student Survey through our
website www.thestudentsurvey.com (Optional).
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